Hypothesis--origin of the parietal cell: microorganism?
Parietal cells, which exist in the stomach and in Meckel's diverticulum of the ileum, secrete hydrochloric acid by means of H+,K(+)-ATPase (alpha- and beta-subunits) in the human body. Although parietal cells are generated from progenitor cells (stem cells), their lifespan (approximately 150-200 days) is distinctly longer than that of surface epithelial cells (4 days), which are also derived from stem cells. Microorganisms, including bacteria (both aerobic and anaerobic), are able to pump H+ out by means of H(+)-ATPase. Of interest is that 19% of the human H+,K(+)-ATPase (alpha-subunit) comprises amino acid residues identical to those of the H(+)-ATPase found in Neurospora crassa. In addition, the amino acid sequence in the ATP binding sites of animal Na+,K(+)-ATPase and yeast H(+)-ATPase with phosphorylated intermediates is highly conserved. These data appear to indicate that the parietal cell might have originated from a microorganism that was parabiosed in a separate origin, having digestive organs, that was later incorporated into a stem cell. Thereafter, the gene encoding H+,K(+)-ATPase, or those encoding GATA DNA binding proteins (transcriptional regulators of the gastric H+,K(+)-ATPase gene), or both were translocated into the nuclei, most probably with the aid of a virus and/or a transposon under unusual circumstances. This type of gene translocation most probably occurred during the Cambrian era when Prochordata and Chordata, which have no parietal cells, were abundant. This suggests that in the process of evolution, the stem cells in the digestive organs of the Cordata might have differentiated into two cell types, i.e., surface epithelial cells and parietal cells, before the appearance of fish (which possess parietal cells with H+,K(+)-ATPase).